Abstract: The residual stress distributions near the laser-irradiated line in a crystal grain of an electrical steel sheet were measured by the X-ray stress measurement method for a single crystal, in order to clarify the mechanism of the magnetic domain refinement which can be applied to reduce the core losses. A specimen containing only one grain was cut from a grain-oriented silicon steel, and was irradiated with a laser. The distributions of the residual stresses and those of the half value width (HVW) of the diffraction profile, which indicates the plastic strain level near the laserirradiated line, were measured before and after the stress-relief annealing, and their magnetic domain structures were observed. Before annealing, the HVW was increased near the laser-irradiated line, since the local plastic deformation was induced by the peening effect of the laser irradiation and the process of melting, cooling, and contraction after the laser irradiation. Therefore, the tensile residual stresses were induced near the laser-irradiated line. Next, the magnetic domains were refined more than they were before the laser irradiation. After annealing, the HVW was constant at the initial value, and the residual stresses were relieved. The magnetic domain then returned to its original width. Therefore, it was confirmed that the magnetic domain was refined due to the residual stress induced by the laser irradiation.
. In addition, Yoshioka et al. has confirmed that X-ray stress measurements in a large grain of Fe-3%Si steel were possible [9] . In the present study, the residual stress distributions near the laser-irradiated line in a large grain of grain-oriented silicon steel were measured by use of the X-ray stress measurement method for a single crystal, in order to clarify the mechanism of magnetic domain refinement.
MAGNETIC DOMAIN
The magnetized parts of the reverse direction (spontaneous magnetization) are alternately aligned in electrical steel sheets in a demagnetized condition, and then the magnetism of the electrical steel sheets is canceled. The spontaneous magnetization is oriented in <100> when the external magnetic fields are nonexistent. When this magnetic field exists, however, the magnetic domain walls are moved, and then the electrical steel sheets can be magnetized. The grain-oriented silicon steel used in this study had large grains 3-20mm in size, and the <100> of all the grains was almost parallel to the rolling direction. Figure 1 shows the magnetic domain structure on the grain-oriented silicon steel, without the external magnetic 
where S is the elastic compliance of a single crystal. The plane stress condition is assumed, then, to be ƒÐP33 =ƒÐP23=ƒÐP31=0.
Equation (1) is expressed using the assumption of Eq. (2), as follows, 
X-ray Stress Measurement
Six diffraction planes in ƒ¿Fe{211}, as can be seen in Figure  7 shows the microstructure near the la- 
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